1. Introduction
===============

*Clostridium difficile* is a well-known anaerobic, spore-forming pathogen that causes transmissible antibiotic-associated diarrhea and is one of the most common healthcare-associated infections worldwide. Thus, treatment and prevention of *C difficile* infection (CDI) remains a challenging issue worldwide.^\[[@R1]\]^

In contrast to typical CDI, extraintestinal manifestation of CDI (Ex-CDI) has been rarely reported.^\[[@R2],[@R3]\]^*Clostridium difficile* bacteremia (CDB) is considered a severe form of Ex-CDI, and several case series have been reported.^\[[@R4],[@R5]\]^ To our knowledge, only 2 cases of liver abscess caused by *C difficile* have been reported.^\[[@R6],[@R7]\]^ Herein, we present a case of recurrent bacteremia and liver abscess caused by *C difficile*.

2. Case report
==============

A 74-year-old male with primary biliary cirrhosis (PBC) complicated with hepatocellular carcinoma (HCC) from 6 years previously was admitted for transarterial chemoembolization (TACE) of segment 2 (S2) and S7 for HCC. PBC was diagnosed at the age of 60 years, and then HCC developed in S8 and S6 during follow-up periods in prior hospital. Subsegmentectomy of S8 and radiofrequency ablation of HCC in S6 had been performed at the age of 68 and 70 years, respectively. Since then, the patient was referred to our hospital to follow up PBC and HCC. Two months before admission, antibiotics had been prescribed to the patient at another hospital, although specific details were unavailable. However, rabeprazole was known to have been prescribed to the patient before admission.

TACE of S2 (12 mm in diameter) and S7 (13 mm in diameter) was performed with combination epirubicin and lipiodol following gelatin-sponge particle. The patient developed a fever \>39°C on post-TACE day 14, and he had no specific symptoms without fever. Intravenous ceftriaxone (2000 mg q24 h) was administered after collecting blood cultures. Fever still persisted, and thus, meropenem (1000 mg q8 h) was administered to treat suspected bacterial infection caused by drug-resistant gram-negative rods and anaerobes on the TACE day 16. However, a computed tomography (CT) scan at this point did not reveal any focus of infection (Fig. [1](#F1){ref-type="fig"}A). Blood culture results were negative. Due to his poor clinical response and new onset of diarrhea (2--3 times/day), meropenem was discontinued on post-TACE day 21. Glutamate dehydrogenase (GDH) in a stool specimen was negative at this time, and a stool culture was not performed. On post-TACE day 24, the patient was afebrile; however, he complained of mild increased abdominal distension. His C-reactive protein levels were elevated up to 16.9 mg/dL (normal range: ≤0.3 mg/dL); thus, 2 sets of blood cultures were taken to rule out bacteremia. Both of anaerobic blood cultures became positive after 13-hour incubation. Gram staining revealed long and thin gram-positive rods. A CT scan revealed edematous colon and increased ascites without free air, and slightly decreased lipiodol accumulation. Ampicillin/sulbactam was subsequently started after collecting an ascites specimen for culture and analysis. The neutrophil count in the ascites was 5504/μL (total cell count: 5520/μL). Gram-positive rods were detected in blood cultures and identified as *C difficile* by conventional identification and matrix-assisted laser desorption/ionization time-of flight mass spectrometry (MALDI-TOF MS) using the VITEK MS system (Sysmex *bioMérieux* Co., Ltd, Tokyo, Japan). Ampicillin sulbactam was subsequently switched to intravenous vancomycin (1000 mg q12 h) and oral metronidazole (250 mg QID). At this time, C. DIFF QUIK CHEK COMPLETE (Tech Lab, Blacksburg, VA) showed positivity for GDH and toxin in the stool; however, no pathogen was detected from the ascites culture. Though vancomycin was discontinued on day 9 due to nephrotoxicity, oral metronidazole was continued for 14 days. The patient had no apparent diarrhea since then. Twelve days after discontinuation of oral metronidazole (post-TACE day 48), he suddenly developed a high fever. *Clostridium difficile* was again isolated from 2 sets of anaerobic blood cultures at this time. A CT scan and transthoracic echocardiogram did not reveal any specific findings, including colon and liver findings. Oral metronidazole (250 mg QID) was administered for 7 days and then switched to oral vancomycin (125 mg QID, total 41 day of administration).

![CT scan of the patient\'s liver showed lipiodol accumulation ((A) post-TACE day 14), and liver abscess formation (arrow) of S7 ((B) post-TACE day 87). CT = computed tomography, TACE = transarterial chemoembolization.](medi-96-e7969-g001){#F1}

One month after recurrent CDB, the patient was re-admitted due to a liver abscess at the same site of TACE in S7 (post-TACE day 87, Fig. [1](#F1){ref-type="fig"}B). Intravenous ceftriaxone (2000 mg q24 h) was administered empirically. Three days later, needle aspiration of the liver abscess was performed, and *C difficile* was solely isolated from the aspirates. Blood cultures on admission were negative. One week later, the patient\'s fever persisted, and thus drainage of the liver abscess was performed. Gram staining of the pus showed a small number of gram-positive rods, and *C difficile* was isolated from a second drainage specimen. After re-isolation of *C difficile*, ceftriaxone and oral vancomycin were switched to oral metronidazole (250 mg QID, post-TACE day 103), and the patient\'s condition gradually improved. Metronidazole was continued for 6 weeks. CDB and liver abscess have not reoccurred since completion of metronidazole treatment.

The sequential CT findings of S7 are shown in Fig. [1](#F1){ref-type="fig"}. Table [1](#T1){ref-type="table"} shows the results of susceptibility testing of *C difficile* strains. Antimicrobial susceptibility testing of *C difficile* was performed twice using a "dry plate EIKEN" (Eiken Chemical Co., Ltd, Tokyo, Japan) for 7 antibiotics by the microbroth dilution method. Susceptibility testing for metronidazole was performed using Etest strips (Sysmex *bioMérieux* Co., Ltd, Tokyo, Japan). *Clostridium difficile* toxin A and B and binary toxin production of strains isolated from the blood and liver abscess were identified by PCR using nonrepeating sequences of toxins A and B and the repeating sequence of toxin A and *cdt* (binary toxin).^\[[@R8],[@R9]\]^ All strains tested were positive for toxin A, toxin B, and binary toxin.

###### 

Results of susceptibility testing of *C difficile* isolates.
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3. Discussion
=============

The frequency of Ex-CDI comprises approximately 0.17% to 0.6% of all CDI.^\[[@R2],[@R3]\]^ Among Ex-CDI, CDB is the most frequently reported presentation. Lee et al reported 12 cases of CDB during a 20-year period, the current largest case series in the world. They reported all patients had chronic medical illnesses, especially diabetes mellitus and liver cirrhosis.^\[[@R4]\]^ Antibiotic exposure and proton pump inhibitor use are also thought to be risk factors of CDB.^\[[@R2]\]^ All reported CDB cases were classified as healthcare-associated infections. Primary bacteremia comprised half of CDB cases, followed by secondary bacteremia of intra-abdominal origin. Approximately half of CDB cases were polymicrobial bacteremia.^\[[@R4]\]^ Toxin-nonproducing strains also caused CDB; thus, factors other than *C difficile* toxin may contribute to the development of bacteremia.^\[[@R4],[@R10]\]^ Susceptibility testing of *C difficile* is not standardized for clinical use; however, all *C difficile* strains isolated from blood were susceptible to vancomycin and metronidazole, whereas 90% of isolates were resistant to penicillin.^\[[@R4]\]^ Therefore, intravenous vancomycin or systemic metronidazole may be superior to other antimicrobials.

Liver abscess formation is a well-known severe complication of TACE. Lv et al^\[[@R11]\]^ reported 21 liver abscesses per 11,054 TACE procedures. TACE-related liver abscesses were diagnosed within 11 to 23 days after TACE, and 57.1% of the patients had a history of bilioenteric anastomosis or biliary stent placement. *Escherichia coli, Klebsiella pneumoniae, Enterobacter cloacae,* and *Enterococcus faecalis* are commonly isolated from blood and aspirate cultures of such patients, similar to patients with liver abscess.^\[[@R11],[@R12]\]^ A few cases of liver abscess caused by *Clostridium perfringens* were found in the literature, and these cases developed within 2 to 5 days after TACE.^\[[@R13],[@R14]\]^ No other *Clostridium* species have been reported to cause liver abscess as a complication of TACE.

This case showed a unique clinical presentation. To our knowledge, this is the first case of recurrent CDB and *C difficile* liver abscess as a complication of TACE. The present patient had characteristic risk factors for CDB: liver cirrhosis, HCC, antibiotic exposure, and proton pump inhibitor use.^\[[@R2],[@R4]\]^ However, liver abscess formation as a complication of TACE was atypical as the patient did not undergo bilioenteric anastomosis and the onset of disease and causative organism were unusual.^\[[@R11],[@R12]\]^ We speculate that the first CDB episode was caused by bacterial translocation due to *C difficile* overgrowth in the intestine, which also caused spontaneous bacterial peritonitis based on ascites findings and CT findings of the colon. There are 2 potential etiologies of recurrent CDB: (1) early stage liver abscess, whose dissolution and liquefaction were not complete, led to recurrent CDB due to short treatment duration; (2) treatment failure of intestinal CDI led to overgrowth of *C difficile* in the intestine and bacterial translocation or ascending cholangitis. The latter etiology was thought to be less likely because of the lack of diarrhea and non-specific CT findings of the colon. The first CDB episode might have subsequently resulted in *C difficile* colonization of necrotic liver tissue following TACE, and the spore-forming ability of *C difficile* may have allowed it to survive during antimicrobial therapy. Long-term metronidazole therapy was considered to be effective because of excellent penetration to the liver and susceptibility of isolated *C difficile* strains.

CDIs are becoming more frequent worldwide. Ex-CDI may also be increasing; however, the precise trend of Ex-CDI is unclear. Clinicians may be confused when they encounter Ex-CDI because it is rare. A greater accumulation of Ex-CDI cases is necessary to determine its epidemiology for the proper treatment of Ex-CDI, including recurrent CDB and liver abscess.
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